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CHAPTER I

INTRODUCT ION

Fhyslcal Educators for a number of years have had
considerable interest in the physical condition of the
American pcpuiation, the abllity of this populatibn to per-
form hard work in an efficient manner and recover from this
same hard work. To become physicelly fit 1s an aim that
should appeal to every normal young man. It is.well known
that a satisfactory degree of physical fitness cannot be
maintained if tralning is stopped.

Studles conducted at Harvard University have shown
that physical condition for hard muscular work can be measured
only if certaln physiologlcal reactions of the subject to
hard work are known. Reactlions to moderate work are unrell-
able because the easler the work, the less clear cut are the
differences between the it and the unfit.

2

"A satlsfactory estimate of a2 man's conditlon can be

obtained by exposing him to a standard exerclice that no one

-

few minutes,"l

can perform at a8 steady rate for more thoen =
This exerclse must not require unusual skill., Furthermore,

the exerclise must place the cardiovascular system under real

liucien Brouha, "The Step Test: A Simple Method of
Measuring Physical Fltness for Muscular Work in Young Men,"
Research Quarterly Vol. XIV, (March, 1943), p. 31,

8




stress by lnvolving large muscle groups. In order to meet

these two requirements the Harvard Step Test was used in con-

ducting the following study.

The Problem

The malin problem of this study was to compare the
differences in physical condition between athletes and non-
athletes, at the Universlty of North Dakota.

In the past, there has been some controversy over the
lmportance of physical conditlon in relation to athletes, It
is hoped that thls study has added some specific information
which might be used in solving this problem. However, the
writer reallzes that conditlion is but one of the many factors
that affect the abllity of an athlete.

The speclilflc purposes of the study were:

1. To make a comparison of the mean scores of
athletes and non-athletes, as measured by the Harvard Step
Test.

2. To compare the amount of time completed on the
Harvard Step Test by athletes and non-athletes.

3. To compare the mean scores of the athletes of

various sports as measured by the Harvard Step Test.

4, To compare the mean scores of non-athletes partic-
ipating in the intramural program with non-athletes engaged
in little or no exerclse,

5. To determine whether or not the factor of helght

may influence the results of the Harvard Step Test.




Need for the Study

In recent years, educators in many fields have made
attempts to decrease interscholastic competition and eliminate
the physical education requirement at the college level.

Many would like to see physical education non-existant at the
college level while others favor a physical education progrem
conducted on a voluntary basls, This voluntary idea pre=
sented by many educators is not sound for the following reason.
If colleges had physical education on a voluntary baslis, only
students interested would enroll and not those that need the
physical activity offered.

The writer felt there was a definite need to present
evidence that interscholastic competition and physlical educa-
tion must remain in the educational program if the Unlted
States is to achleve the goal of becoming & wellw-adjusted
nation. For thls reason, it 1s apparent there is a need for

such o study on the college level.

Delimitatlions

This problem was limited to college men at the Unlver-

sity of North Dakota. The group which took the test ranged

from eighteen to twenty-elght years of age. The lesl was

e

administered during the months of April and May. Athletes

from basketball, football, baseball, track, hockey, and
wrestling teams were tested durlng the montlh of May., The non-
athlete group were senlors enrolled in the colleges of Educa-

tion, Engineering, Scilence, Literature and Arts and Buslness

Adminlstration.




Definitions

Athlete: An individual participating in one or more
of the followlng varsity sports: basketball, baseball, foot=
ball, hockey, track and wrestling.

Non=-athlete: An individual not participating in any

varsity sport and enrolled as a senlor at the University of

North Dakota.

Harvard Step Test: A test to determine physical con-

ditlon, the ability of an individual to perform hard work in

an efficient manner and recover from this same hard work.

The test consists of having a subject step up and down a

twenty inch bench thirty times a minute for five mlnutes, unless
he stops from exhaustlion before the five minutes expire. The
score 1s obtalned by dividing the duration of exerclse by the

sum of pulses in recovery according to the formula,

Tndex = Puration of exercise 1n seconds x 100

2 x sum of pulse counts in recovery




CHAPTER II
" REVIEW OF LITERATURE

In 2 study conducted by Lucian Brouha to find the fit- ’
ness of the college population in Harvard College, the Harvard
Step Test was glven to 2,167 students regardless of thelr
training condition or of their participation in athletlcs,
Intramural sports, or the conditioning program. Thus, the
group was representative of the college populatlon as a whole
and included men of low physlcal efficlency who were in the
"Special Exercise" class as well as varsity athletes who were
in full condition. The results of thls test follows:

1. 10 per cent ﬁére in poor physical condition.

2. 55 per cent were in average physical conditlon,

3. 24 per cent were in good physical condition,

4, 11 per cent were in excellent physical condition.

The ma jority of the last group were varsity and junior
varsity athletes,

During this same period the test was administered to
125 qualified college athletes., At the time of thelr exam- :
inatlion not all of these men were in full training but all
were physilcally active. The average score for the athletes
ves 9%, none scoring under T0; 37 per cent were in good

physical condition and more than half, or 54 per cent, were

5




in excellent physical condition scoring better than 90 per
cent. Comparable results obtained with the 1943 athletes

for various types of athletic activities follow,?2

ACTIVITY NUMBER AVG, INDEX SCORE RANGE
Baseball 23 90 T79=103
Track Varsity 22 95 75=-108
Track Frosh 41 88 76=113
Crew Varsity 8 109 92~129
Crew Frosh 8 85 76-96

In 1948, Edwin R. Elbel reported the relatlonship
between Pre-Exerclse and Post-Exercise Pulse Rate.

From the results of the data, Elbel drew the following
conclusions:

Fifty male university students presumed to be in good
physical condltlon performed the step~up sxercise durlng three
different periods of activity as follows:

1. For thirty seconds at a rate of elghteen steps
per minute,

2., For sixty seconds at a rate of elghteen steps
per minute.

3., For four sixty second bouts of exercise at the
rate of thirty-six steps per minute.

The data for pre-exerclse rates were compared with
those for the rates following exerclse. Data for increase in
pulse rate due to exercise were also correlated with the body

weight. It was determined that:

2Lucien Brouhs, Norman W, Fradd, and Beatrlce M.
Savage, "Studlies in Fhysical Efficlency of College Students,"
Research Quarterly (October, 1943), p., 211,
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1. The coefficient of correlation between body welght
and increased pulse rate due to exercise is insignificant.

2. Consldering the three groups classified according
to pre-exercise pulse rate, it was found that there is not a
true difference between the mean pulse increase for groups
following mild and moderate exercise.

3. Following strenuous exercise there 1s a itrue
difference between the mean increase for the group with low

and the group with rapld pre-exercise pulse r‘ates.3

In a study Involving 75 healthy young men, of whom 51
were medlical students and 24 were students of vhysical educa-
tlon, E. N. Keen and A, VW. Sloan from the Departments of
Anatomy and Physiology, University of Cape Town, Cape Towﬁ,
South Africa recelved the following results from the Harvard
Step Test.

Thelr interest was, influence of stature and leg
length on the ease wlth which subjects mount a step of con-
siderable height., It appeared as though the tall, long legged
students would have less difficulty then the shorter fellows.

1., Flve medical students were excluded from the series
because they were unable to keep proper time or because they
paused during the test.

2. By a strange coincldence the mean stature and leg

length in the two groups were the same,

3Edwin R. Elbel, "The Relationship Between Pre-Exercise

N e

and Post-Exercise Pulse Rate," Research Quarterly, Vol. XIX,
(October, 1948), pp. 222-227,




5. ©Stature, weight, leg length showed no correlstion
with the results of the step test in either group or the series
as a whole,

4, Twenty-two medical students failed to complete the
five minute exercise.

5. All students in physical education completed this
five minute period of exercise.

6. Even excluding those medical students who failed
to couplete the test, the physical educatlon students still
had a much higher score than the remaining medlcal students,
the difference being highly significant (Means 85.6 to 73.5).

7. Physlcal education students had a lower pulse rate
increase from the exercise than did the medical students
(Means 44,5 to 51.7).

Minally, the value of the test as an 1ndicatlion of
physical fitness for strenuous exertion 1s shown by the much
better performance of the physical educatlon students than
the medical students., The physical education students were
all undergoing systematlce physical training and it 1s reasonable
to assume that they were fitter than the medlcal students and
that the difference in fitness of the two groups shown by the
test was a real difference 1n capacity for strenuous physical
exertion.

The results of this study fall to justify any lowering

of the step for shorter adult men, 4

4E. N. Keen and A, W. Sloan, "Observations on The

Harvard Step Test," Journal of Applied Fhysiology (September,
1958), pp. 241-243,




Carl C. Seltzer conducted a study on Anthropometric
Characteristics and Physical Fitness to determine:

1. The extent of the relation of a few pertinent
anthropometric measures with dynamic physical fitness,

2. The questlon of the necessity for making correction
for varlatlons in stature and leg length.

The data on which this study is based was derived
from a group of somewhat more than 300 aviation cadets at a
military tralning center in 1943, and from several groups of
college students, principally freshmen at Harvard College.

From the results of the data, Seltzer drew the
following conclusions:

1. There was a virtual absence of relation between
stature, welght, chest clrcumference, lower extremlty length
and lower leg length with physical fitness ilndices derived
from the step test in a group of aviation cadets before and
after a severe physlcal training period,

2. Before tralning, the extremely short individuals
show a slight tendency to have rather low physlical fitness
indices.

5. Individuals with low physical fltness indices tend
more freguently to be above the mean in body welght.

4, then individuals attain & state of physlcal
effielency, the correlations with the anthropometiric character-
istics become even smaller or disappear entirely.

5, The data indicate that those individuals who are

stocky, and thick-set in body build tend to have low physlicel
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fitness indlces before training. After reaching a state of
physical condition, the thick-set individuals approach the
level of efficlency of the linear individuals.

6. All the present data indicate that on the average
there is a low degree of correlation of associatlion between
body-build forms and the physical fitness index.

T. From the data presented there is no evidence of
any appreciable adventage in physical fitness scores of the

tall, long-legged individuals over the short-stature, short

legged persons,D

Another study that is related was made by Dominick
A. Taddonlo. The purpose of the study was to determine:

1. The relation of trazining in running to the Harvard
Step Test Score.

2, The relationship of the Harvard Step Test to the
order in which subjects finished the marathon and cross-country
races,

Five groups of subjects, all males, were used in this
study. All of them, except marathon runners, were college
students.

1. Marathon runners, trained for dlstances of over
ten miles.

2. Varsity cross-country runners, trained for distances

of four or flve mi.Les.

S5carl C. Seltzer, "Anthropometric Characterlstlcs and’
Physical Fitness," Research Quarterly, Vol. XVII, (March, 19406),
pp. 10=-20,
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5. PFreshmen cross=country, trained for two and =
quarter to three and a quarter miles,

4, Sprinters and hurdlers, trained for distances not
over 220 yards,

5. ©Sedentary indlviduals, taking part only 1in cless
physlcal activities not more than three times =z week.

The conclusions of the study are as follows:

1. The Harvard Step Test Score 1s affected by training
in distance running such as marathon and cross-country. The
104 tested subjects ranked according to their mean scores as

follows:

a4 iSedentapprrerigali el 7. LIve mapalieg 62,45
b, Soprinters and Hurdlers . . . . . 86,45
g+ ‘Marathon plmners i, reabed, pring 98.58
d. Frosh cross=country .. .. . . . 105.28
g. »Varsltyreposs=scowibry 1o, . 20F 411,05

no

Since in marathon running the elevation of the
feet 1s reduced to a minimum, marathon runners experienced
discomfort in doing the Harvard Step Test and have a lower
score than cross-country men, whose training requires a hilgher

elevation of the 1egs.6

®Dominick A. Taddonio and Peter V. Karvovich, "The
Harvard Step Test as a Measure of Endursnce in Running,”
Research Quarterly, Vol. XXII, (October, 1951), pp. 381=334,




CHAPTER III
METHOD OF PROCEDURE

College students of the University of North Dakota
were used in thls study. The Harvard Step Test was admin-
istered to fifty athletes and fifty non-athletes,

Preliminary to the first test each subject was glven
2 uniform set of instructions.! Before being tested each
subject rested for approximately five minutes, It should be
emphasized that only the heart rates durlng the recovery period
following exerclse need be determined. The initlal heart rate
before exercise 1s started was not taken and, furthermore, is
not important. YResearch has shown that the initial heart rate
of healthy young men does not have a slgnificant relatlonship
to an individual's physical fitness; his fitness depends on
the rate at which hls heart slows after exercise and not on
how fast 1t may have been beating before he began to work, "8

Detailed Instructions For The Harvard Step Test

Equlpment
1. A bench 20 inches high, 12 inches wide, and 16 inches

long

Electric Stop Clock.
Electric Metronome.
Stethescope.

R S )

7Appe.‘ndix A.

8Lucien Brouha and J. Rosewell Gallagher, "A Simple
Method of Teqtln? the Phy81031 Fitness of Boys," Research
Quarterly, Vol. XIV, (March, 1943), p. 25.

1e
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Procedure
All subjects were tested by the writer. Each subject
stood at attentlon in front of the bench. At the signal "up"

the subject placed one foot on the bench, then stepped up

placing both feet fully on the bench, straightened his legs and
back and lmmedlately stepped down again one foot at a time. '
The cadence was set by a metronome at the rate of 180 paces
per minute, With the metronome set at this rate, the subject
was stepplng up and down the twenty inch bench thirty times a
minute. The exercise was continued for five minutes unless the
subject stopped from exhaustlion before the five minutes expired,
The duration of the exerclse was recorded on the subjects card,?
The observer made sure that the subject stepped fully on the
platform and took a standing position at each step up. No
crouchlng was allowed, The subject had to keep the pace
accurately and 1f he fell behind because he was tired, the
observer stopped him after he was unable to lteep pace for ten
or fifteen seconds,

When the subject stopped, he lumediately sat dovn.
The duration of the exerclse was recorded. The observer then

recorded the pulse from one to one and one-half, two to two

and one-half, and three to three and one-~hzalf minutes after
the subject stovped workling. The actual number of heart beats
during each thirty second period was recorded. The pulse wes

counted with the ald of a stethescope.

9Append1x B.
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The Calculation of The Score

The three one-half minute pulse counts were added and
the sum was multiplied by two, The duration of the exercise
in seconds times one hundred was then divided by the sum of
the pulse rates, and the result was the Physical Fitness Index
(PFI). The athletes and non-athletes were then classified

accordlng to the following standards.

Below 55 = Poor Physical Condition
55=64 = Low Average Paysical Condition
65-79 = High Average Physical Condition
80~89 = Good Physical Condition

Above 90 = Excellent Physical Condition

In order to simplify the calculation, a table was
used which gave directly the scores for all those who fin-
ished the five minute step test.i® After totalling the
actual number of heart beats counted during the three thirty
second perlods, the score was read directly from the table.

The results obtained were then used in Chapter four

to compare the athletes and non-athletes,

loAppendix G




CHAPTER IV

ANALYSIS OF DATA ‘

According to the standards devised at Harvard College
for the scoring of the Harvard Step Test, University of North

Daliota athletes and non-athletes scored ss shown in Table 1.

TABLE 1

PHYSICAL CONDITION SCORES
OF ATHLETES AND NON-ATHLETES

FPhysical Condition Range of Scores Athletea THNon-athletes
Excellent 90-above 14 i
Good 80~89 27 5
High Average 65=T9 9 1%
Low Average 56=-64 0 4

Poor 55=below 0 o

In TABLE 1, fourteen athletes were considered in

excellent condition as measured by the Harvard Step Test in
comparison to one in excellent condition from the non-athletlc
group, It should be pointed out thet thils one non-athlete with
the excellent conditlon score has been particlpating in a

15
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physical education class every semester singe enrolling at the
University four years ago,.
Twenty-seven athletes were considered in good physical |

conditlon, seven of these missed the excellent scoring range

of ninety and above by one point, scoring eighty-nine. Five

non-athletes scored in the good physical condition range, the ‘

ma jority of these students were very active in the intramural
program at the University.

Nine athletes finished the step test with high-average
condition scores. Of these nine, six were not too active in
their varsity sport because of heavy academic loeds, Thirteen
non-athletes were in high average condition, the majority of
which completed the test and were participating strongly in
the intramural program.

No athletes were found in the low=-average or poor
physical condltion range. Four non-athletes finished in the
low-average group and twenty-seven were considered to be In
poor physical condition. This was fifty~four per cent of the
non-athletes. The ma jority of the non-athletes who falled to
complete the five minute step test were in the poor conditlon
group.

In a comparison of the mean scores of athletes and

non-athletes as measured by the Harvard Step Test, the followling

data was obtalned:
1. The mean score of the athlete group was 86.96.
2. The mean score of the non-athlete group was 54.80.
Referring to TABLE 1, page 15, it can be seen that the

non-athletes as a group are in poor physical condltlon as
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measured by the Harvard Step Test, The athletes were only
lackling three polnts of belng classified in excellent physical
condltion as a group with the mean score of 86.96. Even
excluding those non-athletes who failed to complete the step
test, the athletes still had a much higher score then the
remalning non-athletes, the difference belng quite significant
(Means 86.96 to 76.18).

TABLE 2

COMPARISON OF TIME COMPLETED ON THE HARVARD
STEP TEST BY ATHLETES AND NON-ATHLETES

Time Completed in Seconds Non=athletes Athletes
50-99 B
100=149 10
150-199 3
200 =249 8
250=299 4
200 1 50

All fifty athletes completed the required three hun-
dred seconds on the step test as compared to seventeen for
the non-athlete group. Of the seventeen non-athletes cou-

pleting the step test, fourteen were perticipating 1n the

intramural program at the University., The thirteen students
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completing fifty-one to one-hundred forty-nine seconds on the
step test were varticlpating in little or no physical activity.
TABLE 3 shows the difference in mean scores between
athletes particlpating 1n varlous sports at the University of
North Dakota. It should be understood that a point difference

between any two varsity groups does not mean that one is con-

siderably superior to the other in physical condition.

TABLE 3
COMPARISON OF THE ATHLETES OF THE VARIOUS SPORTS ,

Sport Range of Scores Number Tested Mean Score
Basketball 85-100 5 91.00
Baseball T1=91 10 oL, 50
Football T78=101 14 86,50
Hoclkey 75-114 6 86.50
Track T2=152 12 90.00
Wrestling 90-91 3 90 .66

Basketball, wrestling and track athletes had the

highest mean scores. Basketball athietes scored the highest

on the Harvard Step Test and their sport had been out of sea-
son longest. Basketball, wrestling and track athletes were

in excellent condition, all scoring ninety or above. As

stated earlier, it is impossible to select which of these
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three groups 1s superlor to the other two because the differ-
ences in scores are not significant,

The only highly significant difference occurred
between the three hlghest groups and the baseball team which
had a mean score of 81.,30. However, the baseball athletes |
were classifled as being in good condition. The baseball team
at the time of the test was operating under the handicap of
belng unable to work outdoors due to bad weather conditions, f
Had they been practlicing outdoors, the writer feels thelr mean
score would probably have been higher,

In the comparison of Non-athletes participating in the
Intramural program wilth Non-athletes engaged in little or no
physical actlvity, the followlng results were obtalined:

Elghteen non-athletes participated in the intramural
program at the University of North Dakota. These students par-
ticipated 1n et least one intramural sport. Thelr range was
from a2 high of ninety=five to a low of twenty-two, The mean
score of the intramural group was 62.78. This mean score of
62,78 classifled the intramural group as beling in low average
physleal condition,

Thirty=-two non-sthletes were considered as having little

o

or no physical activity. Those students classlfied as having

[¥)

a little actlivity golfed once a week in the summer and bowled

-

%

occasionally during the winter months, There were also a few
who spent several evenings swimming during the summer. Thelr

range was from 2 high of elghty-one to a low of twenty=~two.

The mean score of this group was 50.31. The mean score of
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50.31 classified them as being in poor physical condition as
measured by the Harvard Step Test,

Before the study was conducted, it appeared as though
the taller students would score higher than the shorter students
taking the Harvard Step Test,

TABLE 4 Indicates that height is not a factor in
influencing the results of the Harvard Step Test.

The shorter athletes had the highest wmean score of
88.91 a8 compared to 87.83 for the athletes six feet and over.
This 1ls not highly significant, but it does indicate that
height is not a differentiating factor on the Harvard Step
Test. The shorter non-athletes also recorded the highest mean
score of 64,50 as compared to 52.25 for the non-athletes six
feet and over., A probable reason for the difference belng the
taller non-athlete tired faster than the shorter non-athlete
because of the helght he had to ralse his legs 1n order for
him to pnlace hls feet on the bench.

However, when the athlete and the non-~athlete groups
were comblned, it was found that helght does not Influence an
individual's score on the step test. This ls different from
earlier research reported on height as a factor in influencing
the results of the Harvard Step Test. Seltzer reported that
short individuels show a slight tendency to have rather low

physical flitness indices.ll

115e1tzer, lLoe, eit,
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TABLE 4

HEIGHT AS AN INFLUENCE ON THE
RESULTS OF THE HARVARD STEP TEST

vt -
— e g

Height . Number of Mean Score Combined Group
y Athletes Non-athletes Athletes Non-athletes No.TestedScore
5'6M-5'8" 12 6 88.91 64.50 18 80T
5'ofagtil" 20 24 85.00 54,25 44 63.63

6'=over 18 20 87.83 52.25 38 69,26




CHAPTER V
SUMMARY AND CONCLUSIONS

The maln problem of this study was to compare the
difference 1ln physical condition between athletes and non=
athletes at the University of North Dakota, as measured by
the Harvard Step Test.

From the data obtalned the following conclusions were
drawn:

l. Fourteen athletes or twenty-eight per cent were
considered in the excellent conditlon range as compared to
one non-athlete, However, thls one non-athlete had been par-
ticipating 1n physical educatlon class since enrolling four
years ago at the Unlversity of North Dakota. Thlis one case
does not indicate that all students participating in physical
education classes will be in excellent condition. However,
from this single case 1t can be understood that improvement
will be found in an individual's physical conditlon if he has
regularly scheduled physical activity.

2. Twenty-seven athletes finlished the step test in
good physical conditlon. . Seven of these athletes missed the
excellent group by one point with a2 mean score of elghiy-nine.
As stated earlier in another chapter, one point does not malke

one Indlvidual superior to another in ohyslcal condition,

2e

s o i A s s s i
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3. Filve non-athletes finished the step test in good
physical condition and thirteen non-athletes were classifiéd
in high-average physica; conditlion, These were the eighteeﬁ
students participating in the intramural program. This also
indicates that indivliduals taking part in regulérly scheduled
physical actlvlity generally score higher on the step test
than those students wlth little or no physical activity.

4. Twenty-seven non-athletes or fifty-~four per cent
were found in the'podr physical conditlon range with a mean
gcore bhelow fifty-five. Tﬁe ma Jority of thls group failed to
complete the step up test. These are the senlors who will
eventually be the leaders of our country, the Unlted States
cannot hope for a well-adjusted natlon unless 1its ciltizens
are physically and mentally sound.

5. The mean score for the athlete group was 86.96
compared to 54.80. As a group, the athletes were lacking a
mere three points of belng considered in excellent physical
condition, With a mean score of 54.8)0, the non-athlete group
was considered in poor physical conditlon. .

6. Even excluding those non-athletes failing to com=-
plete the step test, the athletes still had e much higher
score than the remaining non-athletes, the difference belng
(Means 86.96 to 77.18).

7. The entire group of athletes completed the flve
minute step test as compared to seventeen or thirty-four per

cent of the non-athlete group. Of the seventeen non-athletes

completing the test, fourteen participated in the Intramural
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program. Again this indicates, if an individual is to remain
in minimum physical condition, he must have some regularly
scheduled physical activity whether it be a physical education
class or participation on an intramural team,

8. The eighteen non-athletes participating in the
intramural program had a mean score of 62.78 compared to the
mean score of 50.31 for the thirty-two non-athletes with
littie or no physical activitj. The intramural group was
lackling two polints of belng considered in the high average
physlical condition range. The group with little or no physical
activity was 1in very poor physical condltlon as measured by the
Harvard Step Test. Steps must be taken to inelude in the intra-
mural program more of our students not engazged In physlcal
educatlion or athletics. As can be seen from this comparison,
there would probably be an increase in the student's physical
condltion,

9. Because of the closeness in mean scores between
the various height groups, it was concluded that helght was
not a factor in influencing the results of the Harvard Step
Test in either the athlete or non-athlete group.

The Harvard Step Test can be used in the physical
education program in the following ways:

1. As one measure of the physlcal condition of the

students,

2. To determine the progress and needs of students.

As a measure of the physlcal education program

N

effectliveness.
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4. As a means for motivating the improvement of the

physical conditlion of students.

Recommendations for Further Study:

1. A comparison of the sophomore physical education

students and sophomore englneering students at

=

the University of North Dakota as measured by

the Harvard Step Test. A study of this type willl
determine the difference in physical conditlion
between students participating in regularly
scheduled physical activity and students with little
or no physicel activity.

2. A comparison of sophomore physical education
students and first semester freshmen &t the
University of North Dakota. From this study the
effectiveness of the physlcal educétion program
st the University of North Dakota can be deter-
mined.

The improvement in physlcal conditlion of freshman

LS|

and sophomore students at the University of North
Dakota, If this test is given at the end of the
freshmen year and again 2t the end of the sophomore

year, it can be determined what the actual rate of

o~

or a

)]
-

improvement in physical condition there 1

3

period of one year.
After completion of this study, the writer 1s convinced
that poor physical conditlon exlsts in the college students of

our nation. Educators cannot afford to permit the nation's

future leaders to become physlcally unflt.
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Furthermore, rather than eliminating the physical
education requirement at the college level as 80 many univer-
sities across the country are ettempting to do, we should be

increasing these requirements to develop a stronger natlon

physically as well as mentally.




APPENDIX A

TAE HARVARD STEP TEST
This test measures the gensral capacity of the body to edapt itpsll

to0 hard work and to recover from what 14 has done, The resulis of this

tast will be used to deternine the difference between athletes and non-

athletes in peneral physical condition, Comwperigones will also be made

to detemmine the physical condition of players participating in different

sports at the University of North Dakote.

PROCEDURE

The subject to be tested stands in front of a platform twenty inchas
hi~h, An observer stands behind the subject, The subjact places ons foot
on the bench, steps up until both feet are fully on the bench, with the
lege strairhtened and the body erect; and immediately stepe dovm arain ons
foot at a time, The pace is kept by e metronome, The metronomo will bs
set so the subject rmust step up end dowm thirty times = minuts, Usually
the perfornmer lecads off with the same fool each time, but may change the
procedure two or three times during the test, The exorcise is liepl up for
five minutes contimuously unless the subject stops from exhcustiion beflors
the end of that tire, In any case, the duration of the exercisa in sseconda
is rocorded, The subjeet must keep pnce with the metronome, If the sub-
Jeet is unnblo to keep pace for ten or fiftcen seconds, the obscivar stops
hinm,

As soon as the subject stops of his ovm accord, or ic stopped by the
gxaniner nt the end of fivo minutes, ho sits down, The observer notes the

durntion of the exercise, end records the pulee from 1 to 1} minutes,
9 & “w f

from 2 to 2 minutes, and 3 to 3% minutes after the subject hes chopped

- 9 ? 1) (a3 <
the excrcise, The actual number of heart beats during each of these three
thirty-second periods is recorded, end the three records are surmed, This
sun is then rmultiplied by 2, The score is obtained by rultiplying the
duration of the exercise in seconds by 100, and by dividing this rosuli

by twice the sun of the heart beatz.

Subjoets will then be placed in groups cs follows.

SCORE CLASSIFICATION

55 or below Poor Physical Conditlon
Lot Low Averape Fhycicnl Condiiion
579 High Avernre Physicol Condilion
80-89 Good Condition

90 or above Excellent Condition
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APPENDIX B

ATHLETES

Name Date

Ma jor School

(e.g., SLA, Educ.)
Minor

Age Helght Welght Class

(e.g.,Soph,)

Sports Practlce Time Per Day

Qff-Season Activitlies

1st 2na 3rd
Nunber of seconds completed Score

NON=-ATHLETES

Name Date
Ma jor School

(Gc,;;rg S.L._l." EdLlc.)
Minor
Age Height_ _ VWeight Ciass

(e.g., Soph.)

Actlivities Frequency of Acblvities
Pulse Reading:
lst 2nd Ard
Number of seconds completed Score

Appointment Time

R S




Pulse

100
101
102
103
104
105
106
107
108
109
110
111
112
11>
114
115
116
LT
118
119
120
123
122
12%
124
125
126
1
128

Score

150
149
147
146
144
143
142
140
139
138
136
135
134
135
132
i 0
129
128
189
126
125
124
123
122
121
120
119
118
11

APFENDIX C

TABLE OF SCORES

Pulse

129
1720
131=-13%2
155
134
Lob
156
137~138
139
140
141-142
143
144
145=-146
147
148-149
150
151=152
153
154-155
156=157
158
159-160
161-162
163
164~165
166=-167
168-169
170-171

sScore

116
115
114
113
112
111
110
109
108
107
106
105
104
103
102
19F
100

99
o8

WWOD\WOWOO!
MLl =01 O

MO0
0O\ O

@

Pulee

172-173
l?br"l75
176=-177
178-179
180~-181
182-184
185-186
187-188
189-~191
192-192
194~196
197-1983
199-201
202=204
205-200
207202
210-2172
215-215
216=218

3)

€3]
«Q

Q
=

@
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